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Tn the Claims: 

Please caned claims 51-53 and 75-77. Please cancel claims 47, 54, 56, 57, 78, 80, and 
81, Please amend claims 1 and 41. The claims are as follows: 

1 . (Currrenlly amended! An encapsulant composition comprising: 

a resin material selected from the group consisting of cpoxy and cyanate ester resins; 

a fitsri bili/.mg agent comprising 2 p c reeiTHxrcifa out 5 p e rc e nt by we i ght of s aid 
composition from abou t 1.0% by weight to about 5% by weig ht of the composition ofa 
fl exihiliy.inp agent c omprising a flexibilizcr containing (\inctionat G roups ca pable of reaction with 
the cp oxy or cyanatc ester resin du ring th ermally induced curing, and a thermoplasti c other jhan 
the ilexibili/er, wher ein the ther moplastic is separated from t he c ured cpoxv or cvanate ester 
resin; and 

a filler material comprising substantially spherical or spheroidal particles, each particle 
haying a diameter of less than about 41 microns, 

wherein ihe composition has a higher fracture toughness, a lower viscosity, and increased 
thermal shock resistance at a temperature excursion below -40 °C, or combinations thereof than 
the composition would have if the flcxibilizing agent were not present in the composition. 

2-13. (Canceled) 

14, (Previously presented) The composition of claim I, wherein a portion of each of said 
spherical or spheroidal particles includes a layer of coupling agent positioned thereon, and 
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wherein the coupling agent comprises about 0.25% by weight of the filler material. 
15-17. (Canceled) 

1 8, (Previously presented) An electronic package comprising; 
a substrate having an upper surface; 

a semiconductor chip mounted on a portion of said upper surface of said substrate and 
electrically coupled to said substrate, said semiconductor chip having a bottom surface and at 
least one edge surface being substantially perpendicular to said bottom surface; and 

a material positioned on at least said portion of said upper surface of said substrate and 
against al least a portion of said at least one edge surface of said semiconductor chip, said 
material being the eneapsulant composition of claim 1. 

19-40. (Canceled) 

41 . (Currently amended) A method of making an eneapsulant composition, the method 
comprising the steps of: 

providing a first quantity of resin material selected from t h e group con sis ting of gpoxv 
and_cyana lc cstcr rc s j n? ;; 

adding to said first quantity of resin material a second quantity of flexibilizing agent by 
homogenizing said flexibilizing agent in said first quantity of resin material by reacting said resin 
materiel! and said flexibilizing agent together at a temperature of greater than about 100 degrees 
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rrMm_ gTvM,> 1 (Wn Sv wdehl t o ab0l1t Wn 1w weiaht of th0 ™ mposition of said 

flrgihrnying age nt comnrisin fiiyimbjto ^ ro "P s W h1c of ^cdornvitb 

; hrjT2 vy_n,- rysnnte aste r resin d nrinp thermally i mhi-^ -™T, an ^ " tha-mnnlastic other than 

resin; 

adding to said first quantity of resin material a third quantity of filler material comprising 
substantially spherical or spheroidal particles, each particle having a diameter oflcss than about 
41 microns; and 

blending said resin material, wherein after said blending said flexibilizing agent 
comprises 2 percent to about 5 percent by weight of said composition, 

wherein immediately nfter the steps of adding the flexibilizing agent and adding the filler 
material have been performed the composition is uncurcd and the composition is stable for a time 

period at least 12 hours, 

wherein the composition has a higher fracture toughness, a lower viscosity, and increased 
thermal shock resistance at a temperature excursion below -40 °C, or combinations thereof than 
the composition would have if the flexibilizing agent were not present in the composition. 

42. (Canceled) 

43, (Previously presented) The method of claim 41, wherein said step of blending is performed 
under vacuum. 
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44. (Previously presented) The method of claim 43, wherein said step of blending is performed 
under vacuum at a pressure of about 5 millimeters of mercury. 



45. (Canceled) 

46. (Previously presented) The method of claim 41, wherein a portion of each of said spherical or 
spheroidal particles includes a layer of coupling agent positioned thereon, and wherein the 
coupling agent comprises about 0.25% by weight of the filler material. 

47. (Withdrawn) The method of claim 41 , wherein the method further comprises the steps of: 

after lire steps of adding the flexibilizing agent and adding the filler material, applying the 
composition to a gap between a substrate and a semiconductor chip, wherein the semiconductor 
chip is assembled to the substrate by Controlled Collapse Chip Connection (C4) 
interconnections, wherein the composition completely covers the C4 interconnections, wherein 
said applying the composition to the gap comprises dispensing the composition through nozzles 
under pressure between about 15 pounds per square inch and about 90 pounds per square inch at 
a temperatures between about 25 degrees 'Cand about 45 degrees 'C to a surface of the substrate 
on which the semiconductor is assembled and to at least a portion of edges of a device that 
comprises the semiconductor chip so as to form a fillet; 

after die step of applying the composition to the gap, pregellmg the composition by 
heating the composition for a period of time between about 15 and about 60 minutes at a 
temperature between about 75 "C and about 100 "C; and 
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after the pregclling step, substantially curing Ihc composition by healing the composition 
to a temperature between about 130 *C and about 1 80 °C for a period of time between about 2 
and about 4 hours. 

L 

47-57. (Canceled) 

5R, (Previously presented) The composition of claim 1, wherein the resin material consists of 
epoxy resins, wherein the composition further comprises a surfactant comprising that facilitates 
mixing the filler with the epoxy resins, wherein the surfactant comprises non-ionic type surface 
active agents, and wherein the surfactant comprises between about 0.5% and about 3% by weight 
of the composition, 

59. (Previously presented) The composition of claim 1, wherein the filler material has a negative 
coefficient of thermal expansion* 

60- (Previously presented) The composition of claim 1, wherein the composition further 
comprises an organic dye comprising less than about 0.2% by weight of the composition. 

61. (Previously presented) The composition of claim 1, wherein the composition further 
comprises non-reactive organic solvents comprising less than about 0.2% by weight of the 
composition or the composition is completely free of non-rcactivc organic solvents. 
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62. (Previously presented) The composition of claim 1, wherein the composition is cured and has 
a coefficient of thermal expansion between about 25 and about 40 ppm/° C, a glass transition 
temperature between about 140° and about 190° C, and a Shore D hardness greater than about 90. 

63-81. (Canceled) 

82. (Previously presented) The method of claim 41, wherein the resin material consists of cpoxy 
resins, wherein the composition further comprises a surfactant comprising that facilitates mixing 
the filler with the epoxy resins, wherein the surfactant comprises non-ionic type surface aclive 
agents, and wherein the surfactant comprises between about 0.5% and about 3% by weight of the 
composition. 

83. (Previously presented) The method of claim 41, wherein the filler material has a negative 
coefficient of thermal expansion. 

84. (Previously presented) The method of claim 41, wherein the composition further comprises 
an organic dye comprising less than about 0.2% by weight of the composition. 

85. (Previously presented) The method of claim 4 J , wherein the composition further comprises 
nojvrcactivc organic solvents comprising less than about 0.2% by weight of the composition or 
the composition is completely free of non-reaclivc organic solvents. 
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86. (Previously presented) The method of claim 41, wherein after the substantially curing step, 
the composition has a coefficient of thermal expansion between about 25 and about 40 ppm/° C, 
a glass transition temperature between about 140 n and about 190° C, and a Shore D hardness 
greater than about 90. 

87. (Previously presented) The composition of claim I , wherein the resin material consists of 
epoxy resins, and wherein the cpoxy resins comprise 3',4'-cpoxycyclohcxylmethyl 

3 ,4 -cpoxycyclohex anccarboxyl ate. 

88. (Previously presented) The composition of claim 54, wherein the thcrmoplustic comprises a 
poly(arylcne) ether, and wherein the first flexibilizcr comprises 

bi s(2,3 -cpoxy-2-mcthylpropyl)clhcr. 

89. (Previously presented) The composition of claim 1, wherein the filler material comprises 
zirconium tungstate. 

90. (Currently amended) The composition of claim 14, wherein the coupling agent compiscs 
l ) .(3 ) 4. C poxycyclohcxyl) elhyllrimelhoxy silane. 

91. (Previously presented) The composition of claim 58, wherein the surfactant comprises 
polyethylene glycol-p-tcrt-oetylphcnyl ether . 
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92. (Previously presented) The composition of claim 60, wherein the organic dye comprises 
iiigrosinc. 

93. (Previously presented) The method of claim 41 , wherein the resin material consists of cpoxy 
resins, and wherein the epoxy resins comprise a'^'-cpoxycyclohexylmcthyl 
3,4-cpoxycyclohexanccarboxylatc. 

94. (Previously presented) The method of claim 78, wherein the thermoplastic comprises a 
poly(nrylcnc) ether, and wherein the first flexibilizcr comprises 
bis(2,3-cpoxy-2-mcthylpropyl)cther. 

95. (Previously presented) The method of claim 41, wherein the filler material comprises 
zirconium tuiigstnle. 

96. (Previously presented) The method of claim 46, wherein the coupling agent compiscs 
b-(3,4-epoxycyclohcxyl) ethyllrimcthoxy silane. 

97. (Previously presented) The method of claim 82, wherein the surfactant comprises 
polyethylene glycol-p-tert-octylphcnyl ether. 

98. (Previously presented) The method of claim 84, wherein the organic dye comprises nigrosi 
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